Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.071; wR factor = 0.193; data-to-parameter ratio = 18.1.
The asymmetric unit of the title compound, C 17 H 12 O 4 , consists of two independent molecules. The chromen-2-one ring and the 4-methylbenzoate side chain are inclined to one another at a dihedral angle of 64.79 (10) in one molecule and 88.3 (1) in the other. In the crystal, molecules form R 2 2 (8) centrosymmetric dimers via C-HÁ Á ÁO hydrogen bonds. These dimers are stacked by C-HÁ Á ÁO hydrogen bonds, resulting in R 2 2 (18) and R 3 2 (16) ring motifs. -stacking interactions between two parallel chromen-2-one rings, with centroid-centroid distances of 3.743 (1) and 3.771 (1) Å , are also present.
Related literature
For related structures and background to coumarin derivatives, see: Abou et al. (2011 Abou et al. ( , 2012a . For the biological activity of coumarin derivatives, see: Basanagouda et al. Table 1 Hydrogen-bond geometry (Å , ) . 
Comment
Coumarins and their derivatives constitute one of the major classes of naturally occurring compounds and interest in their chemistry continues unabated because of their usefulness as biologically active agents. They also form the core of several molecules of pharmaceutical importance. Coumarin and its derivatives have been reported to serve as anti-bacterial (Basanagouda et al., 2009 ), anti-oxidant (Vukovic et al., 2010 and anti-inflammatory agents (Emmanuel-Giota et al., 2001) . In view of their importance and as a continuation of our work on the crystal structure analysis of coumarin derivatives (Abou et al., 2011; 2012a,b) , the title ester, (I), C 17 H 12 O 5 has been synthesized and its molecular and crystal structure is reported herein.
The two independent molecules in the asymmetric unit of the title compound and the atomic labeling scheme are shown in Fig. 1 . In these structures, the bond lengths in both independent molecules are comparable to those observed in related structures (Abou et al., 2011; 2012a,b) . Also, the ten-membered chromen-2-one ring systems (O1A/C1A-C9A, O1B/C1B-C9B) of both independent molecules are essentially planar [the maximum deviation from planarity being respectively 0.014 (3) Å for atoms C2A and C4A (molecule A), and -0.010 (2) Å for atom O1B (molecule B)]. In the asymmetric unit, the two chromen-2-one ring systems are parallel displaced, as evidenced by the dihedral angle of 1.25 (7)° between them. In addition, the planar 4-methylbenzoate moieties of the two independent molecules are tilted with respect to one another with a dihedral angle of 26.14 (12)° between them. Furthermore, the angles between the chromen-2-one ring planes and the 4-methylbenzoate side chains of the two independent molecules are inclined at dihedral angles of 64.79 (10)° for molecule A and 88.3 (1)° for molecule B.
In the crystal, we observe the formation of R 2 2 (8) centrosymmetric dimers (Bernstein et al., 1995) where Cg1, Cg2, Cg5 and Cg6 are centroids of the O1A/C1A/C6A-C9A, C1A/C2A-C6A, O1B/C1B/C6B-C9B and C1B/C2B-C6B rings respectively, are both less than 3.8 Å, the maximum regarded as reasonable for π···π interactions (Janiak, 2000) (Fig. 3 ).
Experimental
To a solution of p-toluoyl chloride (40 mmole) in dried tetrahydrofuran (150 ml), was added dried triethylamine (120 mmole) and 4-hydroxycoumarin (40 mmole) in small portions over 30 min.The mixture was then refluxed for 3 h and poured into 300 ml of chloroform. The solution was acidified with dilute hydrochloric acid until the pH was 2 -3. The 
Figure 1
The molecular structure of (I) showing the atomic labeling scheme with displacement ellipsoids drawn at the 50% ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) 0.0174 (7) 0.0181 (6) O1A 0.0718 (10) 0.0490 (8) 0.0528 (9) 0.0237 (7) 0.0061 (7) 0.0169 (7) O3B 0.0833 (10) 0.0533 (9) 0.0554 (9) 0.0381 (8) 0.0204 (8) 0.0221 (7) O1B 0.0677 (9) 0.0519 (9) 0.0574 (9) 0.0229 (7) 0.0080 (7) 0.0205 (7) 
